


m & Distributed Energy
echnologies

Attributes

» Challenges existing

> .
Internet infrastructure

> Minimills _ > New market

» Cell Phones entrants

» Wireless » Ultimate value hard
» Biotech to establish

Gas Cooling and DG could be a disruptive technology
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Demand

Microturbine/Absorption System
] 9.9 MBH/Ton
d- Peak Demand = 0 kW




BUTLLDINGS

- Lowest potential life cycle costs
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Source: National Energy Reliability Council, 1999 2007 Projections
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Gas Absorption chillers

echnology

Power

Micro turbines
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1.C. Engine

Residential PEM
Fuel Cell

Single-
Effect
Absorption
Chiller

Double -Effect Absorption
Air-Cooled Chiller

Desiccant Technology



i
i

o
i
st

i

ol







Electric vs. Natural Gas Cooling Equipment
KW Demand - Electric System Peak Periods

kW Savings
No. of Natural Gas Electric Per Ton With

Tons Equipment Equipment NG Egpmt. Source

(kW per ton of cooling)

range
3/ ° 0.280 ! 1.350 2 1.070 a
25 4 0.150 1.200 °® 1.050 a
50 0.026 1.000 0.974 c
100  0.025 0.900 0.875 c
150 0.014 0.690 0.676 b
300 | 0.011 0.520 0.509 b
400 4 0.029 0.520 0.491 d
500 ° 0.008 - 0.024 0.520 0.512 b,d
750 ° 0.005 - 0.023 0.480 0.475 b,d
1000  0.004 0.480 0.476 b
1375/ “ 0.009 0.480 0.471 d
Notes Sources
1" includes circulating water pump a  Robur Corporation
2 lequivalent 14 SEER unit b | Tecogen Corporation
3| equivalent 10 SEER unit c Yazaki Energy Services
engine-driven chiller d York International
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Gas Cooling / Integrated Systems
Demand (kW) and Energy (kWh) Savings

# Tons Electric Electric Integrated Integrated
Cooling Cooling Systems Systems
Demand Eneragy with Gas with Gas
(kW) (kWh* Cooling - Cooling -
Electric Electric
Demand Energy
Savings Savings
(kW) (KWh*
3 4 2,670
25 30 42,000
50 50 70,000 25.65 35.910
100 90 126,600 46.25 64,750
400 208 291,000 109.8 153,720
1000 480 672,000 242.0 338,800
1375 660 924,000 342.0 478,800
iz
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Absorption
Gas Chiller

Waste Heat
Recovery

W Electric Chiller

Gas Generator
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Space Cooling: Results:
Electric & Gas A/C

Reduced Peak electrical Demand
Economizer Increased Energy Efficiency
Increased Energy Savings
Greater Operating Flexibility
Gas Absorber Managed Energy Costs

Space Heating:

Electric Strip Heating
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Outside air

A

Exhaust air

Return air
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Outside air

Exhaust ai

Turbine Exhaust Return air

Electricity

Power
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BUTLLDINGS

Direct Fired Gas

| Abgorplion Turbine
ChilleriHeater | Gernerator
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BUTLLDINGS

CHP

- Lowest potential life cycle costs
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| McCORMICK PLACE

Annual HVAC
operational
savings total
$4.9 million from
gas combustion
turbine with
1,360 tons of gas
air conditioning

$25

,000 on tariff and an
additional $180,000 for
improved load factor-
payback 3 months

Installations

Opryland Hotel,
Nashville

Gas combustion
turbine and 1000
tons of gas air
conditioning
provides substantial
savings and a 5 year
payback.



Integrate solar-ass ed centrifugal chiller, and desiccant
cooling and cogeneration systems

Integrate Distributed Power and HVAC Systems



doption of Building CHP
ied System Designs for

- Peak Shave with Building CHP Systems '
2



